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.2012.08Abstract This study was conducted to determine the effect of Abscisic Acid (ABA) and Ancymidol
on proliferation of female inﬂorescences explants of date palm. In the ﬁrst experiment two lengths
of spath at (5–7 cm) or at (7–10 cm) were cultured on nutrient media which consists of half macro
and full micro-salts of MS medium supplemented with gradual decreasing in concentration of
Abscisic Acid (ABA) and Ancymidol from 4.5, 3.0, 1.5 to 0.5 mg1. In the second experiment
two phases of nutrient medium (solid and liquid) and two source of carbon were investigated.
Gradual decreasing of ABA concentrations from 4.5 mg1 to 1.5 mg1 in culture medium,
stimulated the production of direct somatic embryos and accelerated callus initiation, but at last
decrement (0.5 mg1) of Ancymidol concentration few embryos were produced. Callus initiation
from inﬂorescences explants gave high production and well development of somatic embryos when
cultured on liquid medium supplemented with 40 g1 sucrose. All direct or indirect somatic
embryos obtained in these experiments were converted successfully to healthy normal plantlets
which could be transferred to acclimatization stage.
ª 2012 Faculty of Agriculture, Ain Shams University. Production and hosting by Elsevier B.V.
Open access under CC BY-NC-ND license.Introduction
Since tissue culture was developed as means of large scale
propagation of the date palm (Phoenix dactylifera L.), the
offshoots growing at the base of the mother tree constituted
the only source of explants used for the initiation on stage.
Because of the low success level at this starting, a large number
of plant material is not always available, and there are even
case where no offshoots are produced at all. Immatureail.com (R.A. Sidky).
lty of Agriculture, Ain-Shams
g by Elsevier
e, Ain Shams University. Producti
.010inﬂorescences represent an important explants source for
micropropagation of elite palm trees ( Tisserat, 1981; Zaid
and Tisserate, 1983). Inﬂorescences tissue can be collected with
limited damage to the upper parts of the donor plant.
Immature inﬂorescences are protected by sheaths which
prevent infestation by fungi and bacteria and avoid chemical
damage from sterilization solution. To date there are no
speciﬁc ways to determine the somatic embryogenesis and
plant regeneration from young inﬂorescences explants of date
palm. In this study we try to determine a protocol for
micropropagation somatic embryogenesis and plant regenera-
tion from female inﬂorescences explants of date palm.Materials and methods
This work was carried out in central laboratory of developing
of date palm research at Giza, Egypt during period from 2009on and hosting by Elsevier B.V. Open access under CC BY-NC-ND license.
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collected from the adult mother tree on February. Spathes
were carefully removed with a clean knife and after cleaning
with 70% ethanol the, spathes were wrapped in aluminum foil
to start the sterilization process in the laboratory.
Sterilization technique
Two distinct steps were followed:
– The ﬁrst step had been done outside the laminar ﬂow hood
and before spathes were opened then sprayed with 70% eth-
anol and burned for a few seconds to burn the external
hairs.
– The second step took place under aseptic condition into
laminar air ﬂow hood. The spathes were gently opened with
sterilized scalpel then the spikelets were soaked in mercuric
chloride (Hg Cl2) at 0.1% for 15 min. The explants of inﬂo-
rescences were rinsed three times with sterilized distilled
water.
Each spikelet of the two lengths (5–7 cm and 7–10 cm) were
cut into 1–2 cm long pieces which each piece carries many ﬂo-
rets (The initials of female ﬂowers) as shown in (Fig. 1a and b).
Experiment (1): Effect of gradual decreasing of Abscisic
Acid and Ancymidol concentration culture medium:
Components of nutrient medium: Each pieces of spikelets
explants of the two lengths (5–7 cm and 7–10 cm) were cul-
tured on half macro and full micro-elements of Murashige
and Skoog (1962) combined with 40 mg1 adenine – sulfate,
5 mg1 thiamin-HCl, 100 mgl myoinositol, 200 mg1 glu-
tamine, 5 mg1 2,4-D, 1 mg1 2ip, 0.5 gl activated char-
coal, 50 g1 sucrose and 5.0 g1 agar. Spikelet explants of
the two lengths (5–7 cm and 7–10 cm)) were cultured period-
ically for 6 weeks intervals on medium supplemented with
gradually decreasing in Abscisic Acid or Ancymidol concen-
tration starting with the highest concentration (4.5 mg–l)
and ending with the lowest concentration (0.5 mg–l).
pH of each medium was adjusted to 5.7 ± 0.1 prior to addi-
tion of agar, the medium were distributed into culture test
tubes 15 ml · 150 ml. Each one continued 30 ml, the culture
test tubes were immediately capped with poly propylene clo-
sure and then medium were sterilized by autoclaving at
121 C and 15 Ibs/in2 for 20 min culture test tubes of all treat-
ments were incubated under complete darkness at 27 ± 2 C.
Data were calculated after each culture as follows:
1. Percentage of direct somatic embryos.
2. Callus initiation degree/explant.Fig. 1 (a) Different age spathes and (b)(This data Scored visually according to Pottino (1981) as
follow):
Negative results () 1
Below average results (+) 2
Average results (++) 3
Good results (+++) 4
Very good result (++++) 5
Experiment (2): Effect of the culture medium phase (solid
or liquid) and carbon source (sucrose or mannitol) on prolifer-
ation of inﬂorescences explants:
Smoothly friable callus which obtined from previous exper-
iments were subcultured on liquid or solid nutrient medium.
Two types of carbon source (sucrose or mannitol) at different
concentrations (30, 40, 60 gl) were added to culture medium
which consists of half salt strength of Murashige and Skoog
nutrient medium combined with 0.4 mg1 thiamin-HCl,
120.0 mg–l potassium dehydrogenate orthophosphate (KH2PO4),
100 mgl glutamine, 100 mgl myoinositol, 0.5 mg1 pyridox-
ine, 0.5 mgl nicotinic acid, 0.05 mgl benzyl adenine (BA)
0.1 mgl naphthalene acetic acid (NAA), 0.25 mgl Abscisic
Acid (ABA), 0.3 mgl activated charcoal, 20 g/l sucrose were
added in all mannitol treatments and 5 gl agar were added
for solid medium. The pH of liquid medium was adjusted to
5.2 ± 0.1. Medium were distributed into small jars (50 ml)
where each one contained 20 ml.
Culture jars were immediately capped with polypropylene
closure and then medium were sterilized by autoclaving at
121 C and 15 Ibs/in2 for 20 min. The inoculated patch of cal-
lus explants was about 0.5 g in each treatment. Incubation
conditions were at 27 temperatures under low light with
2000 lux. The treatments of liquid culture medium were kept
on the shaker at 120 rpm. Data were taken on the number of
differentiated mature somatic embryos per explant after two
subcultures (8 weeks).Results and discussions
Culturing the explants periodically every 6 weeks on medium
gradual decreasing in the concentrations of either ABA or
Ancymidol showed variable morphogenesis characters as pro-
duction of direct somatic embryogenesis or callus initiation.
Direct somatic embryos production
Table 1 showed that, the average values of direct somatic em-
bryos percentage were signiﬁcantly higher with ABA concentra-
tion than with Ancymidol concentration as found by Baochun
and Wolyn (1996) who reported that ABA induced thecut of the spikelets to 2–3 segments.
Table 1 Effect of gradual decreasing of Abscisic Acid and Ancymidol concentration on the percentage of direct somatic embryos
production inﬂorescence from female.
Concentrations (mg1) (A) Length of inﬂorescence (B) Mean (A)
5–7 (cm) 7–10 (cm)
4.5 ABA 00.00 00.00 00.00
3.0 ABA 13.33 20.00 16.66
1.5 ABA 13.33 26.66 19.99
0.5 ABA 06.66 13.33 09.99
4.5 Ancy. 00.00 00.00 00.00
3.0 Ancy. 06.66 06.66 06.66
1.5 Ancy. 06.66 09.99 08.32
0.5 Ancy. 09.99 13.33 11.66
Mean (B) 7.07 11.24
ABA= Abscisic Acid and Ancy = Ancymidol.
L.S.D. at 5%: A = 5.76, B = 5.76, AB = 8.14.
Table 2 Effect of Abscisic Acid and Ancymidol on the average value of callus intiation from female Inﬂorescence.
Concentration (mgl) (A) Length of inﬂorescence(B) Mean (A)
5–7 (cm) 7–10 (cm)
(ABA)
4.5 00.00 00.00 00.00
3.0 60.00 26.66 43.33
1.5 86.66 60.00 73.33
0.5 93.33 80.00 86.66
(Ancy.)
4.5 00.00 00.00 00.00
3.0 26.66 13.33 19.99
1.5 53.33 40.00 46.66
0.5 80.00 80.00 80.00
Mean (B) 49.99 37.49
ABA= Abscisic Acid and Ancy = Ancymidol.
L.S.D. at 5%: A = 23.04, B = 23.04 and AB =N.S.
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or somatic embryos.Gradual decreasing ofABAconcentrations
from 4.5 mgl to 1.5 mg1 supplemented in culture medium
stimulated the production of direct somatic embryos while,
when spikelet explants were transferred and cultured on
medium supplemented with 0.5 mg1 ABA the percentage of
direct somatic embryos were signiﬁcantly decreased sharply, as
shown in Table 1. When, explants cultured on medium supple-
mented with gradual decreasing in Ancymidol concentration a
few embryos were produced, but at the last decrement of Ancy-
midol concentrations (0.5 mg1) the culturing explants gave the
highest signiﬁcant average value of the percentage of direct
somatic embryos, these results agree with Jen-Tsung and Wei-
Chin (2003) who found that, low concentration of Ancymidol
(0.1–2.5 mg/l) signiﬁcantly promoted direct embryos initiation
but the higher concentration of Ancymidol (10 mg/l) signiﬁ-
cantly retarded direct embryos formation in Oncidium. We
can clearly observe that, the spaths length of inﬂorecenesis
explants had a signiﬁcant effect, spaths length (7–10 cm) in
spikelet explants is more higher average value of direct somatic
embryos percentage than spaths length (5–7 cm) for both ABA
or Ancymidol concentrations. All produced somatic embryos
converted successfully into full plantlets (Fig. 3).Callus initiation
Table 2 data demonstrated that callus initiation from spikelet
explants by gradually decreased in the tested concentrations of
both ABA and Ancymidol supplemented in culture medium,
ABA concentrations were signiﬁcantly superior than Ancym-
idol concentrations in obtaining callus initiation from spikelet
explants. we can observed that, no callus initiation were pro-
duced from both application growth retardants hormones at
high concentration 4.5 mgl supplemented in culture medium
from inﬂorescences explants while, when they cultured on
medium supplemented with further gradual decreasing of
ABA or Ancymidol concentrations at (3.0, 1.5, 0.5 mgl) the
average values of callus initiation started to increase with the
periodically culturing on nutrient medium. The highest callus
initiation was produced from inﬂorescence explants at
0.5 mgl for both ABA and Ancymidol (86.66, 80.00
respectively) (Fig. 2).
According to the two tested spathes length of cultured inﬂo-
rescence explants data indicated that, the short spathes length
of spikelet explants (5–7 cm) were signiﬁcantly higher than the
long one (7–10 cm) in callus initiation for both ABA and
Ancymidol concentrations.
Fig. 2 Initiation of callus.
Fig. 3 Differentiated somatic embryos stages of female inﬂores-
cences micropropagation.
Table 3 Effect of the phase of the culture nutrient medium
and carbon source on the proliferation of inﬂorescences callus
(number of mature somatic embryos/explants).
Treatment (gl) Type of media (C) Mean (AB)
Liquid Solid
Sucrose
30 13.33 3.66 08.50
40 18.60 7.66 13.13
60 16.33 5.66 10.99
Mean (A) 10.87
Mannitol
30 10.00 5.00 7.50
40 05.65 4.66 5.16
60 04.66 3.66 4.16
Mean (A) 5.60
Mean (B) 8.00 9.14 7.5
Mean (C) 11.43 5.05
L.S.D. at 5%: A = 1.52, C = 1.52, AB = 2.63 and AC= 2.15.
164 R.A. Sidky, M.M. EldawyatiEffect of the phase of the culture nutrient medium and carbon
source on the proliferation of inﬂorescences callus (number of
mature somatic embryos/explants)
Data in Table 3 showed that the average number of mature
somatic embryos was increased signiﬁcantly when liquid
nutrient culture medium was used for culturing embryonic
callus of date palm inﬂorecenesis instead of solid culture
medium. These results was in harmony with Veramendi
and Navarro (1996) who demonstrated that number of
somatic embryos developed from shoot tip callus of date
palm was much higher in liquid medium than in solid
medium. Liquid medium allows a better distribution of
nutrients and this may be an important factor for embry-
onic callus. There were signiﬁcant competition for nutrient
as found by Touchet et al. (1991).
Results show also the addition of sucrose as a carbon
source in culture medium during the development phase of
embryonic callus was superior to the addition of mannitol in
enhancing mature somatic embryogenesis. This was demon-
strated by some investigators who reported that sucrose was
chosen to be the carbon source for in vitro plant culture, prob-
ably because it is the major transport-sugar of many plants
(Murashige and Skoog, 1962; Thorpe, 1982; Thompson and
Thorpe, 1978). Also Eldawayati (2000) found that sucrose
gave the best result than using glucose or fructose in producing
mature somatic embryos from embryonic callus of date palm
shoot tip explants, on other hand, in callus cultures of Fraxi-
nus Americana, Wolter and Skoog (1966), cell suspensioncultures of celery Stoop and Pharr, 1993 and in vitro zygotic
embryo germination mannitol sugar showed a clear perfor-
mance that is probable for the ability of culture cells and
tissues to grow on mannitol is related to the capacity of the
species to form and translocate this polyol Garcia et al.
(2002). Concerning to the effect of sugar concentrations, data
indicate that both of liquid or solid medium elevating of su-
crose concentration to 60 mgl reduced the number of mature
somatic embryo production (16.33, 5.66 respectively) compar-
ing to the addition sucrose concentration at 40 mgl which
achieved the best result of the number of mature somatic em-
bryos produced from embryonic callus of inﬂorecenesis in both
culturing medium liquid or solid as (18.60, 7.66 respectively).
Same results were obtained by Abul-Soad et al. (2007) who
improved that increasing sucrose concentration in the basal
nutrient medium from 20 to 40 gl increased the direct embryo
initiation percentage from inﬂorecenesis explants of date palm
However Asaka et al. (1994) produced a lot of ginseng (Panax
glnseng) embryoids by culturing the embryonic tissues on 100 g
l sucrose; it was about ten times of that produced by culturing
on 30 g/l sucrose. With respect to mannitol concentration
added to both liquid or solid culture nutrient medium. We
can clearly observe that increasing the concentration of manni-
tol from 30 to 60 gl parallel decreased the number of mature
Proliferation of female inﬂorescences explants of date palm 165somatic embryos production from embryonic culture as shown
in the above mentioned data, also there was an increase in
browning phenomena and the produced embryos had poorly
conversion, this was in line with the explanation that mannitol
has been widely used to apply osmotic stress in vitro when
added to media at high concentrations. Since it was believed
to be nearly metabolically inert, the in vitro mannitol depen-
dent phenomena are usually deﬁned predominantly as osmotic
effect (Steinitz, 1999). However in species that form mannitol
photo synthetically and that can grow in vitro on it as well
as sucrose at similar concentration, the osmotic effect would
be less signiﬁcant Garcia et al. (2002).
Conclusions
It could be suggested that, all obtained results from culturing
the inﬂorescences explants on gradual decreasing applied
growth retardants (ABA or Ancymidol) were depended on
the residual effect of previous concentration so we recommend
more studies in this path with other growth retardant espe-
cially in the direct somatic embryo production from date palm
inﬂorescences explants as a promising micropropagation way.
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